In this work, the CFT dual of the Schwarzschild black hole is investigated. A Weyl rescaling factor is presented, so that the Weyl rescaled Schwarzschild metric, after a coordinate transformation, has an AdS 2 × S 2 geometry at vicinity of its origin. Since the near origin spacetime admits an AdS 2 factor, it is dealt with a 2D effective gravity which is dimensionally reduced from the near origin solution. It is exhibited that the dual CFT has a central charge c = 96M 3 which is an asymptotic conserved charge of the effective solution. Finally, the microscopic entropy of Schwarzschild black hole is achieved by using Cardy formula. It is revealed that the microscopic entropy exactly reproduces the Bekenstein-Hawking entropy of the Schwarzschild black hole.
Introduction
It is many years that physicists have been searching for quantum gravity. Although the problem is still open, promising works have been done in this issue [1, 2, 3, 4] . One of the most influential works is Maldacena's conjecture on AdS/CFT [5] . However, it does not directly lead to quantum gravity, it seems like a key for future works. On the one side, there exists a (quantum) gravity framework, and on the other side, there exists a conformal field theory framework. The conjecture was first proposed for superstring theory, although it was extended later to other issues in physics [6, 7, 8, 9] .
Certainly, the physics in low dimensions is much more soluble and easer than high dimensions case. For example, because 1+1 dimensions pure gravity is trivial, there exist no propagating modes, there are some hopes to find quantum descriptions [10, 11, 12] . Since 1+1 dimensional pure gravity is degenerate 1 , one may add some auxiliary fields into the theory to stabilize degeneracy. So, in 1+1 dimensions one may need more than Einstein theory of gravity. A proposed theory for 1+1 dimensions gravity is 2D Maxwell-dilaton gravity, which dilaton part arises in Polyakov string theory [13, 14] .
According to what has been stated, a question then arises as how one can examine quantum gravity. An answer might be black holes, because black holes live in the background spacetime of (quantum) gravity, and also they have well-known properties which might be measurable in quantum gravity. As it has been known, a black hole possesses an anti-de Sitter geometry in its near horizon [15] . So, according to AdS/CFT, it is natural to search out a dual CFT for this AdS spacetime. In this regard, a great investigation was presented as the Kerr/CFT correspondence [16] , which could be generally called Near Horizon/CFT 2 . Later, such type of investigation was extended to another black holes [18, 19, 20, 21, 22] .
Considering Noether's theorem corresponding to every continuous symmetry, there exists a conserved charge. So, there might be a conserved charge corresponding to asymptotic symmetries of the spacetime. In the first place, Brown and Henneaux had shown the relationship between the conserved charges and a nontrivial central extension of the asymptotic symmetry algebra in AdS 3 spacetime [23] . In the recent years, it is known that the nontrivial asymptotic symmetry generators at spatial infinity for AdS spacetimes are in one-to-one correspondence to the conformal symmetry generators of the boundary [24] .
Between black hole solutions, the Schwarzschild black hole is so quiet. It represents an excited quantum system which is decaying [25] . The Schwarzschild black hole is only described by its mass, this would probably be the reason why it has not been investigated successfully in concept of holographic duality, so far [16] . In [26] , the Schwarzschild black hole has been investigated in concept of AdS 2 /CF T 1 via RN/CF T correspondence.
In this paper, the Schwarzschild black hole, after a Weyl rescaling, is investigated from AdS 2 /CF T 1 correspondence point of view. In section 2, the near origin geometry of the Weyl rescaled coordinate transformed Schwarzschild black hole is discussed. In section 3, following [27, 18] , the 2D effective action of 4D Schwarzschild black hole is obtained via dimensional reduction. In section 4, the boundary stress tensor is calculated. In section 5, the dual CFT for the Schwarzschild black hole is investigated. In section 6, some conclusions are demonstrated.
Near origin geometry
Regular Schwarzschild black hole is a static spherically symmetric solution to the Einstein-Hilbert action in four dimensions,
The metric is given by
where M is the mass. The event horizon, the Hawking temperature and the entropy of the black hole are given, respectively, by
where κ and A are the surface gravity and the surface area of the horizon, respectively. It is known that black hole thermodynamics are Weyl invariance [28, and references therein]. This statement may lead one to study conformal cousins of regular black holes. For the Schwarzschild black hole, considering the Weyl rescaling of the metric,
where the Weyl rescaling factor Ω is introduced as follows
the Weyl rescaled Schwarzschild metric, after coordinate transformation r → 1 r , would be obtained as follows
Penrose diagrams of the exterior region of the Schwarzschild black hole (2), i.e. 2M ≤ r ≤ ∞ , and the interior region of the case (8), i.e. 0 ≤ r ≤ 1 2M , are the same [28] . This is a good motivation to consider the interior region of (8), 0 ≤ r ≤ 1 2M , in the following. Also, at least so far, it is well known that the dual CFT information could be read off from outside of the horizon, this is another motivation.
The Weyl rescaled coordinate transformed Schwarzschild metric, the equation (8) where 0 ≤ r ≤ 1 2M , has an AdS 2 × S 2 geometry at vicinity of its origin. Taking the following limit
one could easily get the near origin metric,
where 0 ≤ r ≤ ∞. The equation (10) describes an AdS 2 × S 2 geometry. The AdS 2 radius and the 2-sphere radius are ℓ AdS 2 = 2M and ℓ S 2 = 2M , respectively. The Ricci scalars are as follows
The near origin spacetime is Ricci flat.
2D effective theory
To search for 2D effective theory, let us introduce the following map
Putting the map (13) into the metric (10), one could obtain
In this metric, AdS 2 part is the Fefferman-Graham type. It describes the near boundary of the near origin metric. The Ricci scalar is the same. By reduction the 4D Einstein gravity to the 2D Einstein gravity, the 2D action could be obtained; while as expressed in section 1, the 2D pure gravity results degenerate equations of motion, instead of dynamical equations [29, 13] . Here is where one could put some auxiliary field into the theory to get dynamical equations of motion. The 2D Maxwell-dilaton gravity is known as a well-defined 2D theory of gravity, because of this, it is chosen in this work. The action of the 2D Maxwell-dilaton gravity is given by
where L = 2ℓ AdS and α is a normalization constant [30, and references therein]. After reducing the action from four dimensions to two dimensions, adding a dilaton field 3 and a minimally coupled U(1) gauge field to the reduced action, the 2D effective action could be written as follows
where F µν = ∂ µ A ν −∂ ν A µ is the U(1) gauge field strength. The corresponding equations of motion for constant Φ are
As it is mentioned in [18] , constant Φ is a consistent truncation. The AdS 2 part of the metric (14) could be a solution to the equations of motion, if one takes the following ansatz
So, putting the AdS 2 part of the metric (14) and the ansatz (20) into the equations of motion, one could get
3 The dilaton field Φ would be zero, however it must be held to avoid degeneracy.
Boundary stress tensor
When spacetime has a boundary, some additional terms defined on the boundary should be added to the bulk action I = I bulk + I boundary .
The boundary action includes the Gibbons-Hawking-York boundary term and the counterterms
In the present work, I G.H.Y and I counter are given by
where γ tt = g tt is the time-like boundary metric and α,β are the constraint coefficients which should be calculated. The extrinsic curvature is given by
here n µ is the space-like unit vector normal to the boundary. Varying the full action leads to
where
These equations are finite which show that the good counterterms have been chosen. As strong constraints, the above momenta could be set to zero, hence the constraint coefficients could be obtained as follows
The boundary stress tensor is defined by
and so its corresponding component would be
The dual CFT
To get the conserved charge associated with central charge, some methods was proposed in [23, 31, 32] . One of them is investigation of the action of the bulk diffeomorphism on the boundary stress tensor which works well even in low dimensions [33, 28, 30, 34] . To find the central charge, one could start with finding the Killing vectors of AdS 2 part of the near origin spacetime
The Killing vectors would be the generators of bulk diffeomorphism group. Solving Killing equation
in the background (34), the Killing vectors could be obtained as follows
the Killing vectors form SL(2,R) algebra. Also, they include the SO(1, 2) ∼ SL(2, R) algebra on the 1D timelike background at boundary. Equivalently, they could be rewritten as
where 'dot' denotes derivative with respect to 't' and ζ(t) is a smooth function of time. The equation (39) is a good choice as the asymptotic generator, because of two reason, first it transforms the background metric (34) as
which is a strong boundary condition (another components are zero), second the equation (39) does not diverge at boundary. It should be mentioned that there also exists the U(1) gauge field (21) and it should be investigated how it transforms. Without difficulty, one could obtain
Obviously, the second term violates the gauge condition A r = 0. The violation could be handled by the U(1) gauge fixing A µ → A µ + ∂ µ Λ, this leads to
−Φζ (t).
By the gauge fixing, one could rewrite the compensated gauge transformation as
its corresponding component is
The action of the bulk diffeomorphism ξ on the boundary stress tensor T tt could be caculated as
...
The central charge could be read off from the following relation,
Comparing equations (45),(46) and taking Φ = 0, the central charge is obtained in the natural units
The microscopic entropy could be achieved by using Cardy formula,
It is expected that in a chiral CFT the chiral temperature would be equal to the Hawking temperature. So, taking T CF T = 1 8πM = T H , the microscopic entropy of the Schwarzschild black hole is obtained as
As expected, it reproduces the macroscopic Bekenstein-Hawking entropy (5).
Conclusions
In this letter, the Schwarzschild black hole has been investigated from AdS 2 /CF T 1 correspondence point of view. Since black hole thermodynamics are Weyl invariance, the Weyl rescaled Schwarzschild black hole has been considered. It has been shown that the Weyl recaled coordinate transformed Schwarzschild black hole has a well-defined AdS 2 ×S 2 geometry at vicinity of its origin. Corresponding to the near origin metric, the 2D action has been procured from 4D Einstein-Hilbert action via dimensional reduction. Since the 2D pure gravity is degenerate, some auxiliary fields has been added to get a 2D effective theory which leads to dynamical equations of motion. Note that the equation (17) has been obtained from variation of the action with respect to the dilaton field; therefore, the dilaton field should be included to avoid degeneracy. Obtaining the boundary stress tensor and interrogating the action of asymptotic diffeomorphism of the bulk on the boundary stress tensor, the central charge of the dual CFT has been calculated. It has been shown that the microscopic entropy reproduces the macroscopic entropy of the Schwarzschild black hole.
One might apply the 2D dilaton gravity without U(1) gauge field. It is expected that the results would be the same. It should be noticed that in that case the dilaton field could not anymore be constant. Also, as an open problem, a supersymmetric gauge field might be tackled to the problem, instead of the U(1) gauge field. Such investigation should lead to the same result, nevertheless it will have interesting mathematical and physical points.
